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INTEREST

(57)  Embodiment of the present application provides
a method and an apparatus for calculating a luminance
value of a region of interest. The method includes: de-
termining a region of interest where an object of interest
is located in a current video frame, and determining a
state of the object of interest; dividing the region of inter-
est into a preset number of sub-region blocks, and ob-
taining a luminance value of each of the sub-region
blocks; determining a weight for the luminance value of
each of the sub-region blocks in the region of interest
according to correspondences between preset states of
the object of interest and weights for luminance values
of the sub-region blocks in the region of interest, and the
state of the object of interest; wherein, a preset state of
the object of interest corresponds to the preset number
of weights for luminance values; and integrating lumi-
nance values of the sub-region blocks in the region of
interest according to the weights for luminance values of
the sub-region blocks to obtain the luminance value of
the region of interest. With the solution provided by em-
bodiments of the present application, the luminance val-
ue of the region of interest where the object of interest is
located can be obtained with increased accuracy.
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Description

[0001] The application claims the priority to Chinese patent application No. 201810481113.6, filed with the China
National Intellectual Property Administration on May 18, 2018 and entitled "A method and an apparatus for calculating
a luminance value of a region of interest", which is incorporated herein by reference in its entirety.

Technical field

[0002] The application relates to the field of image processing technology, and in particular, to a method and apparatus
for calculating a luminance value of a region of interest.

Background

[0003] Exposure can be adjusted through an aperture, shutter, gain and the like such that an image has proper and
desired luminance. In case of great change in ambient luminance (for example, from front lighting to backlighting, or
conversely), the overall luminance of an image may not change much, but the luminance of a region of interest in the
image may change greatly. This is unfavorable for identification of objects in the image and subsequent data analysis.
Adjustment of exposure parameters is thus required to adapt and keep the luminance of the region of interest within a
proper luminance range under different lighting conditions.

[0004] An example of face-based video surveillance is provided below.

[0005] For face-based video surveillance, a human face is taken as an object of interest in the video frame, and a
region containing a human face is taken as a region of interest. Exposure parameters of the video frame can be adjusted
to adjust the luminance of the face-containing region, i.e., face exposure. There may be more than one regions of interest
in a video frame. At present, for a human exposure, the luminance values of all the regions of interest containing an
object of interest are required. However, in practice, a human face in a region of interest may be in various states. For
example, a front face, or various types of side faces may be shown in the region of interest. In case of a side face, in
process of acquiring the luminance values of the regions of interest, the luminance of a non-face region may also be
counted. This may provide inaccurate luminance value of a region of interest.

Summary

[0006] Embodiments of the application provide a method and apparatus for calculating a luminance value of a region
of interest, an electronic device, and a computer readable storage medium. The accuracy of the luminance value of a
region of interest where the object ofinterest is located can be improved. Specifically, the technical solutions are as follows.
[0007] In the first aspect, embodiments of the application provide a method for calculating a luminance value of a
region of interest. The method includes:

determining a region of interest where an object of interest is located in a current video frame, and determining a
state of the object of interest;

dividing the region of interest into a preset number of sub-region blocks, and obtaining a luminance value of each
of the sub-region blocks;

determining a weight for the luminance value of each of the sub-region blocks in the region of interest according to
correspondences between preset states of the object of interest and weights for luminance values of the sub-region
blocks in the region of interest, and the state of the object of interest; wherein, a preset state of the object of interest
corresponds to the preset number of weights for luminance values; and

integrating luminance values of the sub-region blocks in the region of interest according to the weights for luminance
values of the sub-region blocks to obtain the luminance value of the region of interest.

[0008] In the second aspect, embodiments of the application provide an apparatus for calculating a luminance value
of a region of interest. The apparatus includes:

a first determining module configured for determining a region of interest where an object of interest is located in a
current video frame, and determining a state of the object of interest;

an obtaining module configured for dividing the region of interest into a preset number of sub-region blocks, and
obtaining a luminance value of each of the sub-region blocks;

a second determining module configured for determining a weight for the luminance value of each of the sub-region
blocks in the region of interest according to correspondences between preset states of the object of interest and
weights for luminance values of the sub-region blocks in the region of interest, and the state of the object of interest;
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wherein, a preset state of the object of interest corresponds to the preset number of weights for luminance values; and
an integrating module, configured for integrating luminance values of the sub-region blocks in the region of interest
according to the weights for luminance values of the sub-region blocks to obtain the luminance value of the region
of interest.

[0009] In the solution provided by embodiments of the present application, a region of interest where an object of
interest is located in a current video frame and a state of the object of interest are determined; the region of interest is
divided into a preset number of sub-region blocks, and a luminance value of each of the sub-region blocks is obtained;
a weight for the luminance value of each of the sub-region blocks in the region of interest is determined according to
the state of the object of interest; and luminance values of the sub-region blocks in the region of interest are integrated
according to the weights for luminance values of the sub-region blocks to obtain the luminance value of the region of
interest. It can be seen that, in the solution provided by embodiments of the present application, the state of the object
of interest corresponding to the region of interest is considered, the region of interest is divided into several sub-region
blocks, and a luminance weight value is assigned to each of the sub-region blocks based on the state of the object of
interest. This produces more accurate calculated luminance value of the region of interest

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to more clearly describe the technical solution of the embodiments of the application or of the prior art,
drawings needed in the embodiments and the prior art will be briefly described below. Obviously, the drawings described
below are for only some embodiments of the present application, one of ordinary skills in the art can also obtain other
drawings based on these drawings without any creative efforts.

FIG. 1is aflowchart of a method for calculating a luminance value of a region of interest according to an embodiment
of the present application;

FIG. 2 is a schematic diagram of dividing a region of interest into sub-region blocks for an object of interest of a
human face according to an embodiment of the present application;

FIG. 3 is a schematic diagram of dividing a region of interest into sub-region blocks for a region of interest of a left
side face according to an embodiment of the present application;

FIG. 4 is a diagram illustrating luminance weight values of sub-region blocks in the region of interest corresponding
to a face in different states according to an embodiment of the present application, wherein FIG. 4(a) illustrates
luminance weight values of the sub-region blocks for a left side face, FIG. 4(b) illustrates luminance weight values
of sub-region blocks for right side face, FIG. 4(c) illustrates luminance weight values of sub-region blocks for an
upper side face, FIG. 4(d) illustrates luminance weight values of the sub-region blocks for a lower and front side face;
FIG. 5 is a structural schematic diagram of an apparatus for calculating a luminance value of a region of interest
according to an embodiment of the present application; and

FIG. 6 is a structural schematic diagram of an electronic device according to an embodiment of the present application.

DETAILED DESCRIPTION

[0011] The technical solution of the application will be described in detail with reference to the drawings of embodiments
of the present application. Obviously, the embodiments described are only some instead of all of the embodiments of
the present application. All other embodiments obtained by those of ordinary skills in the art based on the embodiments
herein without any creative efforts are within the scope of the present application.

[0012] To improve the accuracy of the luminance value of a region of interest, embodiments of the present application
provide a method and apparatus for calculating a luminance value of a region of interest, an electronic device, and a
computer readable storage medium. A method for calculating a luminance value of the region of interest according to
an embodiment of the present application will be described below.

[0013] AsshowninFIG.1,amethod for calculatingaluminance value of a region of interest according to an embodiment
of the present application includes the following operations.

[0014] At S101, a region of interest where an object of interest is located in a current video frame is determined, and
a state of the object of interest is determined,

[0015] The object of interest may be a surveillance object such as a face or a license plate. A region of in the video
frame that contains the object of interest is a region of interest. In one implementation, the region of interest where the
object of interestis located in the video frame may be detected by an image recognition algorithm such as face recognition
or license plate recognition.

[0016] It is noted that the object of interest may be moving during the surveillance process, and the object of interest
may be in different states in video frames. In an example, the object of interest is a human face. The states of the face
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may include a front face or a side face. The side face may be a left face, a right face, an upper face, or a lower face. In
one implementation, the state of the object of interest may be determined by a preset classification model, having
categories include, for example, a front face, a left face, a right face, an upper face, and a lower face. The training
process of the classification model is known in the prior art, and is thus not described here.

[0017] In one implementation, the movement direction of the object of interest may be determined and the state of the
object of interest may be determined based on the determined movement direction.

[0018] Specifically, the movement direction of the object of interest described above may be interpreted to be the
direction in which the object of interest moves relative to the video acquisition device.

[0019] Continuing the example of a human face, the analysis of movement directions of faces and states of faces in
video frames acquired by a video acquisition device provides the following fact:

When the face is moving toward the video acquisition device, the state of the face is a front face;
When the face is moving toward the left side of the video acquisition device, the state of the face is a left face;
When the face is moving toward the right side of the video acquisition device, the state of the face is a right face.

[0020] In summary, it may be known that the movement directions of the object of interest correspond with the states
of the object of interest. Therefore, in one implementation of the present application, the correspondences between the
movement directions and the states may be preset. When the state of the object of interest is determined based on the
determined movement direction, the correspondence for the determined movement direction may be looked up in the
above-mentioned preset correspondences and the state in the correspondence is taken as the state of the object of
interest.

[0021] It should be noted that the embodiment of the present application only illustrates an example of the relationship
between the movement direction of the object of interest and the state of the object of interest. Embodiments are not
limited in this aspect.

[0022] Specifically, the movement direction of the object of interest may be determined according to the positions of
the object of interest relative to the video acquisition device in the current video frame and in a preset number of frames
previous to the current frame. For example, the positions of the object of interest relative to the video acquisition device
in the current video frame and in 5 frames previous to the current video frame are determined. Based on the change in
positions of the object of interest in the 6 frames, the movement direction of the object of interest relative to the video
acquisition device can be determined. Continuing with the example of human face, if the face is moving toward the front
side of the video capture device, the state of the object of interest is a front face, and if the face is moving toward the
left side of the video acquisition device, the state of the object of interest is a left face.

[0023] At S102, the region of interest is divided into a preset number of sub-region blocks, and a luminance value of
each of the sub-region blocks is obtained.

[0024] Inone implementation, a region of interest may be divided, regardless of the size thereof, into the same number
of sub-region blocks. As shown in FIG. 2, the object of interest is a human face, and the recognition box is the region
of interest. The region of interest is divided into 16 sub-region blocks. The luminance value of each of sub-region blocks
may be the average of the luminance values of all the pixels in the sub-region block. Of course, regions of interest may
be divided into different numbers of sub-region blocks, as a function of the sizes of the regions. For example, a region
of interest having a size greater than a preset value may be divided into 16 sub-region blocks, and a region having a
size smaller than the preset value is divided into 8 sub-region blocks.

[0025] At S103, a weight for the luminance value of each of sub-region blocks in the region of interest is determined
according to the state of the object of interest.

[0026] It may be understood that, the degree of influence the luminance value of each sub-region block in the region
of interest has over the overall luminance value of the region of interest may depend on the state of the object of interest.
As shown in FIG. 3, the object of interest corresponding to the region of interest is a left face. It may be understood that
the blocks of the sub-region blocks 1, 5, 9, and 13 are not luminance blocks of the face region. If the luminance values
of these four sub-region blocks are counted in the calculation of the overall luminance value of the region of interest, an
inaccurate luminance value of the region of interest may be produced. In addition, the luminance values of sub-region
blocks 2, 6, and 7 have different degrees of influence on the luminance value of the region of interest, as they are at
different positions of the human face. Therefore, the luminance values of the sub-region blocks in the region of interest
are assigned with different weight values. This may make the calculation of the luminance value of the region of interest
obtained more accurate.

[0027] Specifically, a weight for the luminance value of each of sub-region blocks in the region of interest is determined
according to preset correspondences between states of the object of interest and weights for luminance values of the
sub-region blocks in the region of interest, and the state of the object of interest.

[0028] Continuing with the example of human face, the weights for luminance values of the sub-region blocks in the
region of interest for different side faces are shown in FIG. 4. FIG. 4(a) illustrates weights for luminance values of sub-



10

15

20

25

30

35

40

45

50

55

EP 3 618 422 A1

region blocks for a left face. FIG. 4(b) illustrates weights for luminance values of sub-region blocks for a right face. FIG.
4(c) illustrates weights for luminance values of sub-region blocks for an upper side face. FIG. 4(d) illustrates weights for
luminance values of sub-region blocks for a lower and front face.

[0029] Specifically, in the example of the weighs for the luminance values shownin FIG. 4(a), the weights for luminance
values of the sub-region blocks 1, 5, 9, and 13 are 0, and the weights for luminance values of the sub-region blocks 2,
3,4, 8,12, 14, 15, 16 are 2/40. The weights for luminance values of the sub-region blocks 6, 10 are 4/40. The weights
for luminance values of the sub-region blocks 7, 11 are 8/40.

[0030] At S104, luminance values of the sub-region blocks in the region of interest are integrated according to the
weights for luminance values of the sub-region blocks to obtain the luminance value of the region of interest.

[0031] Specifically, the luminance value of the region of interest is the weighted sum of the luminance values of the
sub-region blocks in the region of interest.

[0032] Therefore, in embodiments of the present application, the state of the object of interest corresponding to the
region of interest is taken into account; the region of interest is divided into a plurality of sub-region blocks; and a weight
is assigned to the luminance value of each of the sub-region blocks based on the state of the object of interest. This can
produce a more accurate luminance value of the region of interest.

[0033] In one implementation, in order to improve the exposure effect of the region of interest, after obtaining the
luminance value of a region of interest, the average luminance value of regions of interest in the current video frame
may also be calculated such that the exposure parameter for a video frame subsequent to the current video frame can
be adjusted.

[0034] Specifically, in case of a single region of interest, the luminance value of the region of interest, once calculated,
may be taken as the average luminance value of regions of interest in the current video frame. Then, the exposure
parameter for a subsequent video frame can be adjusted according to the average luminance value of the regions of
interest in the current video frame.

[0035] In case of more than one regions of interest, the average luminance value of the regions of interest in the
current video frame may be calculated according to the luminance values of all the regions of interest as calculated.
Then, the exposure parameter for a subsequent video frame of the current video frame may be adjusted according to
the average luminance value of the regions of interest in the current video frame.

[0036] It may be understood that, for the second case, after obtaining the luminance value of each of the regions of
interest, the average luminance value of the regions of interest in the current video frame may be calculated as an
average of all the luminance values as obtained.

[0037] In one implementation, if there are many regions of interest in the video frame (such as a crowded small), the
degrees of influence that the luminance values of different regions of interest have on the average luminance value of
the regions of interest in the current video frame are different. A luminance value of a region of interest having a small
influence on the average luminance value of the regions of interest in the current video frame does not have to be
counted in the calculation of the average luminance value.

[0038] Therefore, before calculating the average luminance value of the regions of interest of the current video frame
according to the luminance values of all the regions of interest, the method may further include: performing regional
evaluation on each of the regions of interest to determine the degree of influence that the luminance value a region of
interest has on the average luminance value of the regions of interest; and according to the determined degree of
influence the luminance value of each of the regions of interest has on the average luminance value of the regions of
interest, determining the region of interest with a high degree of influence as a region of interest of a first type.

[0039] Specifically, the above-mentioned regional evaluation on each region of interest may be based on the size of
the region of interest and the state of an object of interest. It may be understood that the larger the region of interest,
the greater the influence it has on the average luminance value of the regions of interest. Compared with a side face, a
front face has a greater degree of influence on the average luminance value of the regions of interest. The degree of
influence of the luminance value of a region has on the average luminance value of the regions of interest varies with
the degree of inclination of the face.

[0040] For example, degree of influence posed by a region of interest having a size in a range may be different from
that of another region having a size in another range. In addition, the degree of influence a region of interest has may
also depend on the state of a corresponding object of interest. Then, in regional evaluation on any region of interest,
the size of the region of interest and the state of the object of interest are determined. According to the above evaluation
rule, the degree of influence that the luminance of a region of interest has on the average luminance value of the regions
of interest is determined. This evaluation rule is also referred to as a scoring mechanism.

[0041] In one implementation, a region of interest that has a degree of influence on the average luminance value of
the regions of interest greater than a certain threshold may be determined as a region of interest of a first type. It is also
possible to determine a preset number of regions of interest that have a greater degree of influence on the average
luminance value of the regions of interest as regions of interest of the first type.

[0042] Correspondingly, calculating the average luminance value of the regions of interest in the current video frame
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may include: calculating the average luminance value of the regions of interest in the current video frame according to
the luminance values of the regions of interest of the first type.

[0043] In one implementation, the average luminance value of the regions of interest in the current video frame may
be calculated as the average of the luminance values of all the regions of interest of the first type.

[0044] In another implementation, as the degrees of influence luminance the values of regions of interest of the first
type have on the average luminance value of the regions of interest are different, in order to calculate a more accurate
average luminance value of the regions of interest, different weight values may be assigned to the regions of interest of
the first type. For example, different weights are assigned to regions of interest of the first type, if values of degree of
influence these regions have on the average luminance value are in differentranges. The greater the degree of influence,
the greater a weight value is assigned to the region of interest of the first type.

[0045] Therefore, calculating the average luminance value of the regions of interest in the current video frame according
to the luminance values regions of interest of the first type may include: determining a weight value for each of the
regions of interest of the first type according to a degree of influence the luminance value of each of the regions of
interest of the first type has on the average luminance of the regions of interest; and calculating the average luminance
value of the regions of interest in the current video frame according to the luminance value of and the weight value for
each of the region of interest of the first type.

[0046] Specifically, the average luminance value of the regions of interest is equal to the weighted sum of the luminance
values of regions of interest of the first type.

[0047] It may be seen that, in the embodiment of the present application, in the integration of the luminance values of
regions of interest, the luminance values of recognized regions of interest are weighted and a scoring mechanism is
introduced for the degrees of influence the luminance values of the regions of interest have on the average luminance
of the regions of interest. Therefore, regions of interest are properly selected for luminance integration. In the calculation
of the average luminance value of the regions of interest, the weighting process according to the result of the scoring
mechanism can give a more accurate result of the average luminance value of the regions of interest.

[0048] The following describes the operations of adjusting an exposure parameter for a frame subsequent to the
current video frame according to the average luminance value of the regions of interest in the current video frame in the
above two cases.

[0049] Specifically, a determination can be made as to whether the absolute value of the difference between the
average luminance value of the regions of interest in the current video frame and the preset reference luminance value
is less than a preset exposure error value. If so, the exposure parameter for the subsequent video frame is directly
determined to be equal to the exposure parameter for the current video frame; and if not, the exposure parameter for
the subsequent video frame is adjusted according to the average luminance value of the regions of interest in the current
video frame.

[0050] The calculation formula of the preset exposure error value y_ref range may be: y_ref range = local_y *
(chg_range - 1)/ ((1 + chg_range) + 0.5); Where chg_range is a parameter related to the number of adjustment steps
of the exposure, and may be set to 1.2, and local_y represents the average luminance value of the regions of interest.
[0051] In one implementation, in the adjustment of the exposure parameter for the subsequent video frame according
to the average luminance value of the regions of interest in the current video frame, the average luminance value of the
regions of interest and the preset reference luminance value may be input to a preset exposure algorithm, such that an
exposure parameter for the subsequent video frame is calculated. The luminance of the subsequent video frame can
be adjusted through the adjustment of an aperture, a shutter and a gain. The preset exposure algorithm may be AE
(Auto Exposure) exposure algorithm or other exposure algorithm.

[0052] It can be seen from the above that, in the solution provided by the embodiment of the present application, the
state of the object of interest in a region of interest is considered. Each region of interest is divided into several sub-
region blocks, and a weight value for the luminance of each of the sub-region blocks is assigned based on the state of
an object of interest. In this way, the luminance value of each of regions of interest as calculated is more accurate, and
thus the calculated average luminance value of the regions of interest in the current video frame is more accurate. Then,
the exposure parameter for the subsequent video frame can be adjusted according to the average luminance value of
the regions of interest in the current video frame. This may improve the exposure effect of the regions of interest in the
subsequent video frame.

[0053] It may be understood that, a scene may change between the current video and the previous frame during the
surveillance process. A scene in the current video frame may be a stable scene, a sudden change of luminance scene,
or a normal exposure scene. Therefore, the exposure parameter for the subsequent video frame can be adjusted in
different manners for different scene modes. The adjustment is thus scene-specific and has stronger scene self-adapt-
ability. The scene is in a stable scene if the average luminance value of the regions of interest in the current video frame
is the same as the average luminance value of the regions of interest in the previous frame. The scene is in a sudden
change of luminance scene if the difference between the average luminance value of the regions of interest in the current
video frame and the average luminance value of the regions of interest in the previous frame is large due to sudden
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interference of external luminance or a sudden change in the movement direction of the object of interest. The scene is
in a normal exposure scene if the average luminance value of the regions of interest in the current video frame and a
preset number of frames previous to the current video frame is zero.

[0054] Therefore, in one implementation, adjusting the exposure parameter for the subsequent video frame according
to the average luminance value of the regions of interest in the current video frame may include:

determining whether the average luminance value of the regions of interest in the current video frame is greater
than a first preset threshold;

if the average luminance value is greater than the first preset threshold, determining whether the average luminance
value of the regions of interest in the current video frame is equal to an average luminance value of the regions of
interest in a video frame previous to the current video frame;

if equal to the average luminance value of the regions of interest in a video frame previous to the current video
frame, updating an average luminance value of the regions of interest in historical frames according to the average
luminance value of the regions of interest in the current video frame; and

adjusting the exposure parameter for the subsequent video frame according to the updated average luminance
value of the regions of interest in historical frames and a preset reference luminance value.

[0055] It may be understood that, theoretically, when there is no region of interest in a video frame, the average
luminance value of the region of interests in the video frame is zero, so the first preset threshold may be set to zero. In
fact, the first preset threshold may also be set to other values that are close to zero or to smaller value, such as 1, 10,
etc. Embodiments are not limited in this aspect. In addition, the "preset reference luminance value" herein is a reference
luminance value for the global luminance of the preset video frame.

[0056] An average luminance value of the regions of interest in the current video frame greater than the first preset
threshold indicates that the current video frame includes an object of interest. Furthermore, the fact that the average
luminance value of the regions of interest in the current video frame is equal to the average luminance value of the
regions of interest in the previous video frame indicates that the scene from the previous video frame to the current video
frame is stable. At this time, the average luminance value of the regions of interest in historical frames may be updated
according to the average luminance value of the regions of interest in the current video frame. This is because the
luminance values of different regions of interest are obviously different. To prevent frequent exposure adjustment, it is
necessary to smooth the average luminance value of the regions of interest in historical frames.

[0057] Specifically, the average luminance value of the regions of interest in historical frames may be updated according
to the following formula:

yuv_history y=yuv_history y'}[(128.0-update rate)+update ratexyuv_cur y)]/ 128.0;

wherein, yuv_cur_y represents the average luminance value of the regions of interest in the current video frame,
yuv_history_y represents updated average luminance value of the regions of interest in historical frames, yuv_history_y’
represents pre-update average luminance value of the regions of interest in historical frames, and update_rate represents
an update rate that depends on the average luminance value of the regions of interest in historical frames and the
reference luminance value. The update rate represented by update rate dictates the adjustment rate of the average
luminance value of the regions of interest. The update rate ranges from 0 to 128.

[0058] The updated average luminance value of regions of interest in historical frames and the preset reference
luminance value may be fit into the AE exposure algorithm. The exposure parameter for the subsequent video frame is
adjusted, and the aperture, shutter, gain are used to adjust the luminance of the subsequent video frame. The preset
reference luminance value is a preset target luminance value of a video frame. In the embodiment, when the exposure
parameter for the subsequent video frame is adjusted, not only the average luminance value of the regions of interest
of historical frames but also the preset reference luminance value are considered, so that the exposure parameter is
more accurate and the exposure effect is better.

[0059] In one implementation, in the case that the average luminance value of the regions of interest in the current
video frame is determined to be equal to the average luminance value of the regions of interest in the previous video
frame, a determination may also be made as to whether the luminance value of each of the regions of interest in the
current video frame is the same as that in the previous video frame. If they are the same, an image luminance value of
the current video frame is determined.

[0060] It may be understood that the determination that the luminance value of each of the regions of interest in the
current video frame is the same as that in the previous video frame indicates that the regions of interest in the current
video frame are the same as those in the previous video frame. That is, the object of interest is not moving (also referred
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to as motionless object).
[0061] In this case, adjusting the exposure parameter for the subsequent video frame according to the updated average
luminance value of regions of interest in historical frames and a preset reference luminance value may include:

determining that the exposure parameter for a first preset number of frames subsequent to the current video frame
is equal to the exposure parameter for the current video frame;

decreasing the preset reference luminance value if the image luminance value is not less than a preset upper limit
of luminance value, and adjusting the exposure parameter for a first target video frame according to the decreased
reference luminance value and the updated average luminance value of the regions of interest in historical frames,
wherein the first target video frame is a frame subsequent to the last frame in the first preset number of frames;
increasing the preset reference luminance value if the image luminance value is not greater than a preset lower
limit of luminance value, and adjusting the exposure parameter for the first target video frame according to the
increased reference luminance value and the updated average luminance value of the regions of interest in historical
frames; and

adjusting the exposure parameter for the first target video frame according to the preset reference luminance value
and the updated average luminance value of regions of interest in historical frames if the image luminance value is
greater than the preset lower limit of luminance value and less than the preset upper limit of luminance value.

[0062] It may be seen that in the case that there is no moving object in the video frame, it is determined that the
exposure parameter of the first preset number of frames after the current video frame is equal to the exposure parameter
of the current video frame, that is, the scene is kept stable for a certain period of time. The relationship between the
image luminance value and the presetluminance upper limit value and the luminance lower limit value is also determined.
When the image luminance value is higher than the luminance upper limit value, it indicates that the luminance of the
current video frame is large, and the image luminance value of the next video frame needs to be appropriately lowered.
Therefore the preset reference luminance value is reduced to prevent the local region of the image from being overex-
posed, so that the object of interest cannot be detected; When the global luminance is lower than the lower limit of the
luminance, it indicates that the luminance of the current video frame is small, and the image luminance value of the next
video frame needs to be appropriately increased. Therefore, the preset reference luminance value is increased to prevent
the local region of the image from being underexposed, so that the object of interest cannot be detected; When the
image luminance value is between the luminance lower limit value and the luminance upper limit value, it indicates that
the luminance of the current video frame is normal. Therefore, itis not necessary to modify the preset reference luminance
value, and the exposure parameter of the first target video frame is directly modified according to the preset reference
luminance value and the updated average luminance value of the region of interest of the historical frames. The size of
the upper limit value of the luminance and the lower limit value of the luminance is related to the data accuracy of the
exposure algorithm.

[0063] In one implementation, if the average luminance value of the regions of interest in the current video frame is
not equal to the average luminance value of the regions of interest in the previous video frame, the method may further
include:

determining whether the absolute value of a target difference is greater than a second preset threshold, wherein,
the target difference is the difference between the average luminance value of the regions of interest in the current
video frame and the average luminance value of the regions of interest in historical frames;

if the target difference is not greater than the second preset threshold, updating the average luminance value of the
regions of interest in historical frames according to the average luminance value of regions of interest in the current
video frame, and adjusting the exposure parameter for the subsequent current video frame according to the updated
average luminance value of the regions of interest in historical frames and the preset reference luminance value; and
if the difference is greater than a second preset threshold, determining that the exposure parameter for each of a
second preset number of frames subsequent to the current video frame is equal to the exposure parameter for the
currentvideo frame, and updating the average luminance value of the regions of interest in historical frames according
to the average luminance value of the regions of interest in the current video frame, and then adjusting the exposure
parameter for a second target video frame according to the updated average luminance value of the regions of
interest in historical frames and the preset reference luminance value. The second target video frame is a frame
subsequent to the last frame in the second preset number of frames.

[0064] It may be understood that the determination that the absolute value of the target difference is greater than the
second preset threshold indicates that the luminance of the scene changes suddenly. In this case, it is necessary to
ensure that the exposure parameters are kept constant for a certain number of consecutive frames, that is, the exposure
parameter for the second preset number of frames subsequent to the current video frame is determined to be equal to
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the exposure parameter for the current video frame to prevent the exposure adjustment from being too frequent and
thus causing the image to shake and blur. The average luminance value of the regions of interest in historical frames is
updated according to the average luminance value of the regions of interestin the current video frame. Then the exposure
parameter for the second target video frame is adjusted according to the updated average luminance value of regions
of interest in the historical frames and the preset reference luminance value. The determination that the absolute value
of the target difference is not greater than the second preset threshold indicates that the luminance of the scene does
not change suddenly. In this case, the average luminance value of the regions of interest in historical frames may be
directly updated according to the average luminance value of the regions of interest, and the exposure parameter for
the subsequent video frame is adjusted according to the updated average luminance value of regions of interest in the
historical frames and the preset reference luminance value. The second preset threshold may be set according to the
data precision of the exposure algorithm. For example, an empirical value of the second preset threshold may be 30,
and an empirical value of the second preset number of frames may be 30 frames.

[0065] The first preset number of frames may be equal to or different from the second preset number of frames.
Embodiments are not limited in this aspect.

[0066] In one implementation, if the average luminance value of the regions of interest in the current video frame is
determined to be not greater than the first preset threshold, the method may further include:

determining whether the average luminance value of the regions of interest in each of a third preset number of
frames previous to the current video frame is not greater than the first preset threshold;

if the average luminance value is not greater than the first preset threshold, determining an image luminance value
of the current video frame; and when the image luminance value is not less than a preset upper limit of luminance
value or not greater than a preset lower limit of luminance value, adjusting the exposure parameter for the subsequent
video according to the image luminance value and the preset reference luminance value; and when the image
luminance value is less than a preset upper limit of luminance value and greater than a preset lower limit of luminance
value, the exposure parameter for the subsequent video frame is determined as being equal to the exposure pa-
rameter for the current video frame; and

if the average luminance value is greater than the first preset threshold, determining the image luminance value of
the current video frame, and adjusting the exposure parameter for the subsequent video according to the image
luminance value and the preset reference luminance value.

[0067] It may be understood that the fact that the average luminance value of the regions of interest in the third preset
number of previous frames is not greater than the first preset threshold indicates that there is no region of interest in the
current video frame and the third preset number of previous frames, that is, the current video frame is in a normal
exposure mode. At this point, it may be determined, according to the image luminance value of the current video frame,
if the luminance of the current video frame is too dark (e.g. the image luminance value is not greater than the preset
lower limit of luminance) or too bright (e.g. the image luminance value is not less than the preset upper limit of luminance).
The image luminance value and the preset reference luminance value are input to a preset exposure algorithm, and the
exposure parameter for the subsequent video frame is calculated. When the luminance of the current video frame is
determined to be normal (e.g. the image luminance value is less than the preset upper limit of luminance value and
greater than the preset lower limit of luminance value), the luminance for the subsequent video frame may not need to
be adjusted. At this time, the exposure parameter for the subsequent video frame can be determined as being equal to
the exposure parameter for the current video frame. If there is, in the third preset number of frames previous to the
current video, a video frame having an average luminance of regions of interest greater than the first preset threshold
frame, the image luminance value in the current video frame is determined, and the exposure parameter for the subse-
quent video frame is modified according to the image luminance value and the preset reference luminance value.
[0068] It may be seen that in the solutions provided by the embodiment of the present application, the scene in which
the current video frame is located is divided, and the exposure parameter of the next video frame is determined according
to different scene characteristics in a different manner, which is more targeted and has scene self-adaptability, thereby
further improving the exposure effect.

[0069] In correspondence with the above-mentioned method for calculating a luminance value of a region of interest,
embodiments of the present application provides a computing apparatus for the luminance value of the region of interest.
Corresponding to the method embodiment shown in FIG. 1, FIG. 5 is a structural schematic diagram of an apparatus
for calculating a luminance value of a region of interest according to an embodiment of the present disclosure. The
apparatus may include a first determining module 501, an obtaining module 502, a second determining module 503 and
an integrating module 504.

[0070] The first determining module 501 is configured for determining a region of interest where an object of interest
is located in a current video frame, and determining a state of the object of interest.

[0071] The obtaining module 502 is configured for dividing the region of interest into a preset number of sub-region
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blocks, and obtaining a luminance value of each of the sub-region blocks.

[0072] The seconddetermining module 503 is configured for determining, according to the state of the object of interest,
a weight for the luminance value of each of the sub-region blocks in the region of interest.

[0073] The integrating module 504 is configured for integrating luminance values of the sub-region blocks in the region
of interest according to the weights for luminance values of the sub-region blocks to obtain the luminance value of the
region of interest.

[0074] In the solution provided by the embodiment of the present application, the state of the object of interest corre-
sponding to the region of interest is considered, the region of interest is divided into several sub-region blocks, and a
weight for luminance value is assigned to each sub-region block based on the state of the object of interest. This makes
the calculated luminance value of the region of interest more accurate.

[0075] As a specific embodiment of the present application, the first determining module 501 may determines the state
of the object of interest by:

determining a movement direction of the object of interest and determining the state of the object of interest based on
the determined movement direction.

[0076] As a specificembodiment of the present application, the first determining module 501 determines the movement
direction of the object of interest by:

determining the movement direction of the object of interest according to a position of the object of interest relative to a
video acquisition device in the current video frame and positions of the object of interest relative to the device in a preset
number of frames previous to the current video frame.

[0077] As a specific embodiment of the present application, the object of interest is a human face, and the state of the
object of interest includes: a front face, a left face, a right face, an upper face, and a lower face.

[0078] As a specific embodiment of the present application, the second determining module 503 described above may
be used for:

determining a weight for the luminance value of each of the sub-region blocks in the region of interest according to
correspondences between preset states of the object of interest and weights for luminance values of the sub-region
blocks in the region of interest, and the state of the object of interest.

[0079] As a specific embodiment of the present application, in case of a single region of interest, the apparatus may
further include:

a first calculating module configured for after the luminance value of the region of interest is calculated, taking the
calculated luminance value of the region of interest as an average luminance value of regions of interest in the
current video frame; and

an adjusting module configured for adjusting an exposure parameter for a video frame subsequent to the current
video frame according to the average luminance value of regions of interest in the current video frame.

[0080] As a specific embodiment of the present application, if the current video frame contains more than one regions
of interest, the apparatus may further include:

a second calculating module configured for, after a luminance value of each of the regions of interest is calculated,
calculating an average luminance value of the regions of interest in the current video frame according to the luminance
values of all the regions of interest, and then triggering the adjustment module.

[0081] As a specific embodiment of the present application, the apparatus may further include:

a third determining module, configured for, before the second calculating module calculates an average luminance
value of the regions of interest in the current video frame according to the luminance values of all the regions of
interest, performing a regional evaluation to determine a degree of influence that the luminance value of each of
the regions of interest has on the average luminance value of regions of interest; and

a fourth determining module, configured for determining a region of interest having a degree of influence higher
than a preset threshold as a region of interest of a first type, according to the determined degree of influence that
the luminance value of each of the regions of interest has on the average luminance value of the regions of interest.

[0082] The second calculating module may be further configured for: calculating the average luminance value of
regions of interestin the current video frame according to the luminance values of all the regions of interest of the first type.
[0083] As a specific embodiment of the present application, the calculating sub-module may include:

a determining unit, configured for determining a weight value for each of the regions of interest of the first type
according to a degree of influence the luminance value of each of the regions of interest of the first type has on the
average luminance of the regions of interest; and

a calculating unit, configured for calculating the average luminance value of the regions of interest in the current

10



10

15

20

25

30

35

40

45

50

55

EP 3 618 422 A1

video frame according to the luminance value of and the weight value for each of the region of interest of the first type.

[0084] As a specific embodiment of the application, the adjusting module may include:

a first determining sub-module configured for determining whether the average luminance value of the regions of
interest in the current video frame is greater than a first preset threshold;

a second determining sub-module configured for, if the average luminance value is greater than the first preset
threshold, determining whether the average luminance value of the regions of interest in the current video frame is
equal to an average luminance value of the regions of interest in a video frame previous to the current video frame;
an updating sub-module, configured for, if the average luminance value of the regions of interest in the current video
frame is equal to the average luminance value of the regions of interest in a video frame previous to the current
video frame, updating an average luminance value of the regions of interest in historical frames according to the
average luminance value of the regions of interest in the current video frame; and

a first adjusting sub-module, configured for adjusting the exposure parameter for the subsequent video frame ac-
cording to the updated average luminance value of the regions of interest in historical frames and a preset reference
luminance value.

[0085] As a specific embodiment of the present application, the apparatus may further include:

a third determining sub-module configured for, in case where the average luminance value of the regions of interest
in the current video frame is determined to be equal to the average luminance value of the regions of interest in a
video frame previous to the current video frame, for any object of interest in the current video frame, determining
whether the luminance value of the region of interest where the object of interest is located in the current video
frame is the same with the luminance value of the region of interest where the object of interest is located in the
previous video frame;

a first determining sub-module, configured for, if, for any object of interest in the current video frame, the luminance
value of the region of interest where the object of interest is located in the current video frame is determined to be
the same with the luminance value of the region of interest where the object of interest is located in the previous
video frame, determining an image luminance value of the current video frame.

[0086] Accordingly, the first adjusting sub-module may include:

a determining unit, configured for determining that the exposure parameter for a first preset number of frames
subsequent to the current video frame is equal to the exposure parameter for the current video frame;

a first adjusting unit, configured for decreasing the preset reference luminance value if the image luminance value
is not less than a preset upper limit of luminance value, and adjusting the exposure parameter for a first target video
frame according to the decreased reference luminance value and the updated average luminance value of the
regions of interest in historical frames, wherein the first target video frame is a frame subsequent to the last frame
in the first preset number of frames;

a second adjusting unit, configured for increasing the preset reference luminance value if the image luminance value
is not greater than a preset lower limit of luminance value, and adjusting the exposure parameter for the first target
video frame according to the increased reference luminance value and the updated average luminance value of the
regions of interest in historical frames; and

a third adjusting unit, configured for adjusting the exposure parameter for the first target video frame according to
the preset reference luminance value and the updated average luminance value of regions of interest in historical
frames if the image luminance value is greater than the preset lower limit of luminance value and less than the
preset upper limit of luminance value.

[0087] As a specific embodiment of the present application, the apparatus may also include:

a fourth determining sub-module configured for, if the average luminance value of the regions of interest in the
current video frame is not equal to the average luminance value of the regions of interest in the previous video
frame, determining whether the absolute value of a target difference is greater than a second preset threshold. The
target difference is the difference between the average luminance value of the regions of interest in the current video
frame and the average luminance value of the regions of interest in historical frames;

a second adjusting sub-module configured for, if the absolute value of the target difference is not greater than the
second presetthreshold, updating the average luminance value of the regions of interestin historical frames according
to the average luminance value of regions of interestin the current video frame, and adjusting the exposure parameter
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for the subsequent current video frame according to the updated average luminance value of the regions of interest
in historical frames and the preset reference luminance value; and

a third adjusting sub-module configured for if the absolute value of the target difference is greater than a second
preset threshold, determining the exposure parameter for each of a second preset number of frames subsequent
to the current video frame as being equal to the exposure parameter for the current video frame, and updating the
average luminance value of the regions of interest in historical frames according to the average luminance value of
the regions of interest in the current video frame, and then adjusting the exposure parameter for a second target
video frame according to the updated average luminance value of the regions of interest in historical frames and
the preset reference luminance value. The second target video frame is a frame subsequent to the last frame in the
second preset number of frames.

[0088] As a specific embodiment of the present application, the apparatus may further include:

a fifth determining sub-module configured for, if the average luminance value of the regions of interest in the current
video frame is determined to be not greater than the first preset threshold, determining whether the average luminance
value of the regions of interest in each of a third preset number of frames previous to the current video frame is not
greater than the first preset threshold; and

a fourth adjusting sub-module configured for, if the average luminance value of the regions of interest in each of a
third preset number of frames previous to the current video frame is not greater than the first preset threshold,
determining an image luminance value of the current video frame; and when the image luminance value is not less
than a preset upper limit of luminance value or not greater than a preset lower limit of luminance value, adjusting
the exposure parameter for the subsequent video frame according to the image luminance value and the preset
reference luminance value; and when the image luminance value is less than a preset upper limit of luminance value
and greater than a preset lower limit of luminance value, determining the exposure parameter for the subsequent
video frame as being equal to the exposure parameter for the current video frame according to the image luminance
value and the preset reference luminance value; and

a fifth adjusting sub-module configured for, if not all the average luminance values of the regions of interest in the
third preset number of frames previous to the current video frame are not greater than the first preset threshold,
determining an image luminance value of the current video frame, and adjusting the parameter for the subsequent
frame according to the image luminance value and the preset reference luminance value.

[0089] By running the computer program product provided by the embodiment of the present application, considering
the state of the object of interest corresponding to the region of interest, the region of interest is divided into several sub-
region blocks and each of the sub-region blocks is assigned a luminance weight value based on the state of the object
of interest, thus making the calculated luminance value of the region of interest more accurate.

[0090] It should be noted that the relationship terms herein such as "first", "second" and the like are only used for
distinguishing one entity or operation from another entity or operation, but do not necessarily require or imply that there
is any actual relationship or order between these entities or operations. Moreover, the terms "include", "comprise" or
any other variants thereof are intended to cover non-exclusive inclusions, so that processes, methods, articles or devices
comprising a series of elements comprise not only those elements listed but also those not specifically listed or the
elements intrinsic to these processes, methods, articles, or devices. Without further limitations, elements defined by the
sentences "comprise(s) a..." or "include(s) a..." do not exclude that there are other identical elements in the processes,
methods, articles, or devices which include these elements.

[0091] All the embodiments are described in corresponding ways, same or similar parts in each of the embodiments
can be referred to one another, and the parts emphasized are differences to other embodiments. In particular, for the
embodiments of the apparatus, the electronic device, and the computer readable storage medium, since they are similar
to the embodiments of the method, the description thereof is relatively simple; the relating parts could refer to the parts
of the description of embodiments of the method.

[0092] Embodiments described above are just preferred embodiments of the present invention, and not intended to
limit the scope of the present invention. Any modifications, equivalent, improvement or the like within the spirit and
principle of the present disclosure should be included in the scope of the present disclosure.

Claims
1. A method for calculating a luminance value of a region of interest, comprising:

determining a region of interest where an object of interest is located in a current video frame, and determining
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a state of the object of interest;

dividing the region of interest into a preset number of sub-region blocks, and obtaining a luminance value of
each of the sub-region blocks;

determining a weight for the luminance value of each of the sub-region blocks in the region of interest according
to correspondences between preset states of the object of interest and weights for luminance values of the sub-
region blocks in the region of interest, and the state of the object of interest; wherein, a preset state of the object
of interest corresponds to the preset number of weights for luminance values; and

integrating luminance values of the sub-region blocks in the region of interest according to the weights for
luminance values of the sub-region blocks to obtain the luminance value of the region of interest.

The method of claim 1, wherein, determining a state of the object of interest comprises:
determining a movement direction of the object of interest and determining the state of the object of interest based
on the determined movement direction.

The method of claim 2, wherein, determining a movement direction of the object of interest comprises:
determining the movement direction of the object of interest according to a position of the object of interest relative
to a video acquisition device in the current video frame and positions of the object of interest relative to the device
in a preset number of frames previous to the current video frame.

The method of claim 2, wherein, determining the state of the object of interest based on the determined movement
direction comprises:

looking up in correspondences between preset movement directions and states to obtain a correspondence con-
taining the determined movement direction, and taking the state contained in the obtained correspondence as the
state of the object of interest.

The method of any one of claims 1 to 4, wherein, the object of interest is a human face, and the state of the object
of interest is selected from a group comprising: a front face, a left face, a right face, an upper face, and a lower face.

The method of claim 1, wherein, if the current video frame contains a single region of interest, the method further
comprises:

after the luminance value of the region of interest is calculated, taking the calculated luminance value of the
region of interest as an average luminance value of regions of interest in the current video frame; and
adjusting an exposure parameter for a video frame subsequent to the current video frame according to the
average luminance value of regions of interest in the current video frame.

The method of claim 1, wherein, if the current video frame contains more than one regions of interest, the method
further comprises:

after a luminance value of each of the regions of interest is calculated, calculating an average luminance value
of the regions of interest in the current video frame according to the luminance values of all the regions of
interest; and

adjusting an exposure parameter for a video frame subsequent to the current video frame according to the
average luminance value of regions of interest in the current video frame.

The method of claim 7, wherein, before calculating an average luminance value of the regions of interest in the
current video frame according to the luminance values of all the regions of interest, the method further comprises:

determining a degree of influence that the luminance value of each of the regions of interest has on the average
luminance value of regions of interest; and

determining a region of interest having a degree of influence higher than a preset threshold as a region of
interest of a first type, according to the determined degree of influence that the luminance value of each of the
regions of interest has on the average luminance value of the regions of interest;

wherein, the average luminance value of regions of interest in the current video frame is calculated according to the
luminance values of all the regions of interest of the first type.

9. The method of claim 8, wherein, determining a degree of influence that the luminance value of each of the regions
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of interest has on the average luminance value of regions of interest comprises:
determining the degree of influence the luminance value of each of the regions of interest has on the average
luminance value of regions of interest according to a size of the region of interest and a state of an object of interest;

The method of claim 8, wherein, calculating the average luminance value of the regions of interest in the current
video frame according to the luminance values of all the regions of interest of the first type comprises:

determining a weight value for each of the regions of interest of the first type according to a degree of influence
the luminance value of each of the regions of interest of the first type has on the average luminance of the
regions of interest; and

calculating the average luminance value of the regions of interest in the current video frame according to the
luminance value of and the weight value for each of the region of interest of the first type.

The method of claim 10, wherein, determining a weight value for each of the regions of interest of the first type
according to a degree of influence the luminance value of each of the regions of interest of the first type has on the
average luminance of the region of interest comprises:

determining a weight value corresponding to a range in which a value of the degree of influence that the luminance
value of each of the regions of interest of the first type has on the average luminance value of the regions of interest
as the weight value for each of the regions of interest of the first type, according to correspondences between ranges
in which values of degrees of influence that the preset luminance values of the regions of interest have on the
average luminance of the regions of interest and the weight values of the regions of interest of the first type.

The method of any one of claims 6-11, wherein, adjusting an exposure parameter for a frame subsequent to the
current video frame according to the average luminance value of the regions of interest in the current video frame
comprises:

determining whether the average luminance value of the regions of interest in the current video frame is greater
than a first preset threshold;

if the average luminance value is greater than the first preset threshold, determining whether the average
luminance value of the regions of interest in the current video frame is equal to an average luminance value of
the regions of interest in a video frame previous to the current video frame;

if the average luminance value of the regions of interest in the current video frame is equal to the average
luminance value of the regions of interest in a video frame previous to the current video frame, updating an
average luminance value of the regions of interest in historical frames according to the average luminance value
of the regions of interest in the current video frame; wherein the historical frames comprise at least one video
frame previous to the current video frame; and

adjusting the exposure parameter for the subsequent video frame according to the updated average luminance
value of the regions of interest in historical frames and a preset reference luminance value.

The method of claim 12, wherein, in case where the average luminance value of the regions of interest in the current
video frame is determined to be equal to the average luminance value of the regions of interest in a video frame
previous to the current video frame, before adjusting the exposure parameter for the subsequent video frame
according to the updated average luminance value of the regions of interest in historical frames and a preset reference
luminance value, the method further comprises:

for any object of interest in the current video frame, determining whether the luminance value of the region of
interest where the object of interest is located in the current video frame is the same with the luminance value
of the region of interest where the object of interest is located in the previous video frame;

if so, determining an image luminance value of the current video frame;

adjusting the exposure parameter for the subsequent video frame according to the updated average luminance
value of regions of interest in historical frames and a preset reference luminance value comprises:

determining that the exposure parameter for a first preset number of frames subsequent to the current video
frame is equal to the exposure parameter for the current video frame;

decreasing the preset reference luminance value if the image luminance value is not less than a preset
upper limit of luminance value, and adjusting the exposure parameter for a first target video frame according
to the decreased reference luminance value and the updated average luminance value of the regions of
interest in historical frames, wherein the first target video frame is a frame subsequent to the last frame in
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the first preset number of frames;

increasing the preset reference luminance value if the image luminance value is not greater than a preset
lower limit of luminance value, and adjusting the exposure parameter for the first target video frame according
to the increased reference luminance value and the updated average luminance value of the regions of
interest in historical frames; and

adjusting the exposure parameter for the first target video frame according to the preset reference luminance
value and the updated average luminance value of regions of interest in historical frames if the image
luminance value is greater than the preset lower limit of luminance value and less than the preset upper
limit of luminance value.

14. The method of claim 13, wherein, if the average luminance value of the regions of interest in the current video frame
is not equal to the average luminance value of the regions of interest in the previous video frame, the method further
comprises:
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determining whether the absolute value of a target difference is greater than a second preset threshold, wherein,
the target difference is the difference between the average luminance value of the regions of interest in the
current video frame and the average luminance value of the regions of interest in historical frames;

if the absolute value of the target difference is not greater than the second preset threshold, updating the average
luminance value of the regions of interest in historical frames according to the average luminance value of
regions of interest in the current video frame, and adjusting the exposure parameter for the subsequent current
video frame according to the updated average luminance value of the regions of interest in historical frames
and the preset reference luminance value;

if the absolute value of the target difference is greater than a second preset threshold, determining the exposure
parameter for each of a second preset number of frames subsequent to the current video frame as being equal
to the exposure parameter for the current video frame, and updating the average luminance value of the regions
of interest in historical frames according to the average luminance value of the regions of interest in the current
video frame, and then adjusting the exposure parameter for a second target video frame according to the
updated average luminance value of the regions of interest in historical frames and the preset reference lumi-
nance value, wherein the second target video frame is a frame subsequent to the last frame in the second
preset number of frames.

15. The method of claim 12, wherein, if the average luminance value of the regions of interest in the current video frame
is determined to be not greater than the first preset threshold, the method further comprises:

determining whether the average luminance value of the regions of interest in each of a third preset number of
frames previous to the current video frame is not greater than the first preset threshold; and

if the average luminance value is not greater than the first preset threshold, determining an image luminance
value of the current video frame, and when the image luminance value is less than a preset upper limit of
luminance value and greater than a preset lower limit of luminance value, determining the exposure parameter
for the subsequent video frame as being equal to the exposure parameter for the current video frame according
to the image luminance value and the preset reference luminance value.

16. An apparatus for calculating luminance value of a region of interest, comprising:

a first determining module configured for determining a region of interest where an object of interest is located
in a current video frame, and determining a state of the object of interest;

an obtaining module configured for dividing the region of interest into a preset number of sub-region blocks,
and obtaining a luminance value of each of the sub-region blocks;

a second determining module configured for determining a weight for the luminance value of each of the sub-
region blocks in the region of interest according to correspondences between preset states of the object of
interest and weights for luminance values of the sub-region blocks in the region of interest, and the state of the
object of interest; wherein, a preset state of the object of interest corresponds to the preset number of weights
for luminance values; and

an integrating module, configured for integrating luminance values of the sub-region blocks in the region of
interest according to the weights for luminance values of the sub-region blocks to obtain the luminance value
of the region of interest.
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